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ARTICULATED BONE SCREW 

The invention relates to a bone screw of the introductory portion of 

claim 1. 

US patent 4,959,064 of ENGLEHARDT discloses a bone screw with a 
spring part. The spring part of the bone screw endows it with a certain axial elasticity 
(axial compression or distraction), as well as a certain torsion and also a certain radial 
bending in all direction. Accordingly, this known bone screw will prevent only a 
decrease in the compressive effect of the screw. 

The EP-A 1,273,269 of MUCKTER discloses a bone screw with an 
elastic shaft. The elasticity of this construction as described in various embodiments. 
Here also, the elastic connection of the screw provides a certain axial elasticity. 
However, the transfer of torques is not possible without the help of further stabilizing 
instruments or implants. 

The invention is to provide a remedy here. It is an object of the 
invention to create a bone screw, which can be bent in all directions relative to its 
longitudinal axis while, at the same time, it retains its axial rigidity and transmits a 
torque fully without the help of additional means. 

Pursuant to the invention, this objective is accomplished with a bone 
screw, which has the distinguishing features of claim 1. 

The advantages, achieved by the invention, can be seen to lie 
essentially therein that, due to the inventive bone screw, bones can be connected with 
one another in such a manner that a certain bending and, with that, mobility with 
respect to one another becomes possible. 
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In the case of a special embodiment, the cardan joint consists of a 
classical universal joint. In the case of a different embodiment, the cardan-like joint 
consists of a ball joint with a ball head, which has a polygonal, preferably octagonal 
cross-section and a ball socket, which is suitable for accommodating the cross section 
of the ball head. This construction with a spherical octagon has the advantage that the 
design of the construction is simplified, while the freedom is somewhat limited in 
comparison to the classical universal joint. 

In the case of a further embodiment, the bone screw has several 
universal or cardan-like joints. The greater degree of freedom of the bone screw is an 
advantage. 

In the case of a further embodiment, the bone screw has a continuous 
cannulation, which extends coaxially with its longitudinal axis. This permits the 
cardan joint to be blocked by introducing a Kirschner wire into the cannulation. 

Advantageously, the length of the shaft, which is formed from the sum 
of the two lengths of the proximal section and the distal section, is constant. 

In the case of a preferred embodiment, the proximal section also is 
provided at least partially with an external thread. If a certain distance is to be 
maintained between the bone parts, the latter can be drilled out with a suitable drill, so 
that the thread in the distal section as well as that in the proximal section then engage. 
The distance between the two bone parts now remains adjusted fixed at a particular 
value. In this way, the bone screw is used as a setting screw. 

On the other hand, if a change in the distance between the two bone 
parts is to be permitted, the borehole, which is intended to accommodate the proximal 
part of the screw, is drilled with a diameter larger than the external thread of the 
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proximal part. The proximal thread now does not engage the proximal bone part (for 
example, in the collarbone). The distance between the bone parts can now be 
changed. Of course, this can be done only within certain limits, since the maximum 
distance is limited by the screw head. Accordingly, in this case, the bone screw is 
used as a tension screw. 

Accordingly, the bone screw with the proximal thread can be used 
more universally. If, for example, the bone parts are to consolidate together, the bone 
screw is used as a tension screw and is screwed in up to the coracoid process. 

In the case of a special embodiment, the bone screw is constructed to 
be self-cutting and/or self-drilling. 

For a further embodiment, the deflection of the joint is limited 
preferably to not more than 90° and advisably to not more than 30°. 

The invention and further developments of the invention are explained 
in even greater detail in the following by means of the partly diagrammatic 
representations of several examples, of which 

Fig. 1 shows a perspective view of the bone screw with a cardan joint and with a 
Kirschner wire that has been introduced, 

Fig. 2 shows a longitudinal section through the bone screw in the linearly aligned 
state of the Kirschner wire, 

Fig. 3 shows a perspective view of the bone screw of Fig. 2 in the bent state without 
a Kirschner wire, 
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Fig. 4 shows a partial longitudinal section through a modified cardan-like ball joint 
for a bone screw, 

Fig. 5 shows a view of a bone screw of Figs. 1 - 3, implanted in the shoulder region 
and 

Fig. 6 shows a view of the bone screw of Figs. 1 - 3, implanted in the region of the 
ankle joint. 

The inventive bone screw 1, shown in Figs. 1 - 3, has a head part 2, a 
shaft 3, a longitudinal axis 9 and a continuous central cannulation 10. The shaft 3 
consists of a proximal section 5 with an external thread 11, adjoining the head part 2, 
and a distal section 7 with an external thread 4, fastened thereto by means of a cardan 
joint 6, for introduction into the bone. If a Kirschner wire 8 (Fig. 1) is introduced into 
the central cannulation 10 (Fig. 2), the cardan joint 6 is blocked, so that the bone 
screw 1 can no longer be bent, as indicated in Fig. 1 . 

As shown in detail in Fig. 4, the cardan joint 6 consists of a ball joint 
with a ball head 20 and a ball socket, which is accommodated in the proximal section 
5. The ball head 20 has an octagonal cross section and the ball socket has a 
correspondingly adapted, octagonal geometry, which is suitable for accommodating 
the cross section of the ball head 20. This geometry permits the bone screw 1 to be 
rotated also in the bent state. Instead of a cardan joint, it is also possible to use a 
classical universal joint. 

Fig. 5 shows a use of the inventive bone screw 1 in the shoulder region 
for producing a connection between the collarbone 12 and the coracoid process 13. 
Normally, the collarbone 12 is held in position by the Lig. acromiclaviculare 16, Lig. 
trapezoidum 17 and the Lig. conoideum 18. If these ligaments are ruptured, the 
collarbone 12 is no longer held in position and the so-called "piano keys effect" 



occurs. At the same time, the collarbone 12 is pulled upward by the muscles and then 
protrudes in the region of the shoulder joint. The surgical treatment according to the 
prior art consists therein that the ligaments are sewn together and a rigid bone screw 
is introduced for a certain time (several months), so that forces do not act on the 
ligaments. Unfortunately, rigid bone screws break under the given conditions. The 
use of the inventive bone screw 1 (instead of a rigid screw) permits the collarbone 12 
and the coracoid process 13, which have become movable with respect to one 
another, to be connected so that the ligaments 16, 17, 18, which have been sewn 
together, remain stress free. Bending of the two bones is permitted by the cardan 
joint 6 of the bone screw 1; at the same time, the distance between the two bones is 
retained 

The surgical technique for this use in the shoulder region is described 

briefly below: 

a) the Kirschner wire 8 is threaded through the collarbone 12 into the coracoid 
process 13, 

b) a hole through the collarbone 12 is drilled by way of the Kirschner wire 8 by 
means of a pierced drill. The coracoideus process 13, on the other hand, is not 
pre-drilled; 

c) the bone screw 1 is introduced over the Kirschner wire 8 into the hole pre- 
drilled in the collarbone 12 and screwed with its external thread 4 in to the 
coracoid process 13. The Kirschner wire 8 stabilizes the bone screw 1 during 
this time and also guides it and 

d) the Kirschner wire 8 is removed and, as a result, the bone screw 1 can be bent. 

Fig. 6 shows a first application of the inventive bone screw 1 in the 
region of the ankle joint, in order to produce a connection between the fibula 14 and 
the tibia 15. The ligament 19 (syndesmosis) is torn so that the fibula 14 and tibia 14 
drift apart. The ligament 19 is sutured pursuant to the prior art. By using the 
inventive bone screw 1, the stress on the sutured ligament 19 can be relieved while 
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the distance between the two bones is maintained. The surgical technique employed 
is similar to that, which was described in connection with Fig. 5. 
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